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Abstract 
Enterprise resource planning (ERP) use and ERP value are of high interest among both academia’s as well as 
practitioners. Despite different views of gained value from implemented ERP, there are some studies focusing in larger 
companies, however, few studies report on challenges experienced by Small and Medium sized Enterprises (SMEs). 
Based on diffusion of innovation (DOI) literature and resource-based view (RBV) theory, we explore the reasons for ERP 
post-adoption through a research model. From a large scale web-survey, a partial least squares (PLS) was conducted to 
empirically assess nine hypotheses. Findings are that best-practices and competitive pressure influence most ERP use and, 
analytics and collaboration influence ERP value. Indicating, that ERPs are not only been used as a transaction processing 
system but also as front-end applications in SMEs. This is the first study that explores differences and similarities across 
Scandinavian and Iberian SMEs in regards to ERP use´ and ‘ERP value’. 
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of 
CENTERIS/HCIST. 
Keywords: ERP, SMEs, diffusion of innovation, resource-based view, use, value, Scandinavian, Iberian. 
1. Introduction 
A major question among decision-makers in organizations regarding adoption of enterprise resource 
planning (ERP) systems is whether these kinds of systems provides the organization with any competitive 
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advantage or not. There are disparate results and thoughts about this, but despite that, organizations have 
heavily implemented ERPs. ERP systems were initially implemented mostly in large organizations, and this 
has probably been the main reason for why research has focused on large enterprises. Although small and 
medium enterprises (SMEs) have been adopting ERPs for many years, the literature argues that little attention 
has been given to research on ERPs in SMEs, and less on cross-national studies. Moreover, according to the 
European Commission [1], 99% of all European firms have fewer than 250 employees, although culturally 
disparate, Scandinavian (Sweden and Denmark) and Iberian (Portugal and Spain) regions [2, 3], both regions 
adhere to this profile, and with the same percentage. Because SMEs are the support of Europe’s economy, 
important for increasing productivity and gaining competitive advantage in the global economy, as well 
important drivers of innovation and transformation. It can be stated the organizational applications and 
managerial implications of ERP systems play an important role in providing deep understanding of the 
phenomenon to researchers and practitioners in the information resource management domain, in particular 
studying the ERP at the SME level across countries is of interest [4]. 
The question discussed in this paper is: which determinants influence ERP use and value across 
Scandinavian and Iberian SMEs? To explore this question we collected data through a web survey among 
SMEs in Sweden, Denmark, Portugal and Spain. The data set, which consists of a sample of 883 SMEs, was 
then combined in two subsamples, Scandinavian (325) and Iberian (558), and from that a cross-region 
analysis was conducted. This paper is the first empirical study that evidences’ the similarities and differences 
on ERP usage and value in Scandinavian and Iberian SMEs.  
The rest of the paper is organized as follows: research model and hypotheses; research method and 
characteristics of the sample; data analysis and results; discussion on the results, implications, limitations, 
future research and conclusions. 
2. Grounding the research model and hypotheses (abbreviated) 
Our research model is based on the diffusion of Innovation (DOI) model and resource-based view (RBV) 
theory. It outlines that the DOI model explains ‘ERP use’ and RBV theory explains ‘ERP value’. Where ‘ERP 
use’ is influenced by six factors embedded on the DOI context: compatibility, complexity, efficiency, best 
practices, training and competitive pressure, ‘ERP value’ is explained by: ‘ERP use’, collaboration and 
analytics.  
Rogers' [5] DOI model aims to explain and predict if and how an innovation is used within a social system, 
with regard to performance at the firm level. Research conducted by Bradford and Florin [6] verifies DOI 
determinants regarding successful ERP usage. Considering their findings, we believe that DOI has the 
potential to provide a favourable framework for explaining ERP use.  
From RBV the firm-specific resources determine firm’s performance. It is linked to the competitive 
advantage approach and can explain sustained advantages [7]. In IS literature, the RBV has been used to 
analyse IT capabilities as a resource and to explain IT business value. That is, IT business value depends on 
the extent to which IT is used in the key activities of the firm. The greater the use, the more likely the firm is 
to develop valuable unique capabilities from its IT business applications [8, 9]. Mata et al.’s [7] framework, 
concluding that IT resources that can lead to sustained, competitive advantages. With this in mind, our 
theoretical model for ERP value includes collaboration and analytics in addition to ERP use to explain ERP 
value. 
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2.1. Hypotheses development for ERP use 
According to Bradford and Florin [6] and Kositanurit et al. [10] the degree of compatibility of ERP 
systems with existing software and hardware have a positive relationship with implementation success 
(system adoption and use), also claim that ERP complexity to be a major factor affecting performance 
negatively. 
Bendoly and Kaefer [11] and Gattiker and Goodhue [12] assessed transactional efficiency as an important 
determinant to ERP use and improve firm’s performance.  
According to Velcu [13] and Maguire et al. [4] the reason for adopting ‘best practice’ is the acceptance that 
ERP design does things in the right way. In line with Wenrich and Ahmad [14], firms that implement industry 
best practices dramatically reduce risk and time consuming project tasks such as configuration, 
documentation, testing, and training.  
Training is stated by Bradford and Florin [6], and Maguire et al. [4] to be one of the main determinants for 
successfully adopting, using, and benefit from ERP.
Competitive pressure in the environment is recognized in the innovation diffusion literature as an 
important driver of technology diffusion [6, 8, 15]. Thus in line with DOI and literature, from the factors 
compatibility, complexity, efficiency, best practices, training and competitive pressure we formulate six 
hypotheses to explain ERP use: 
H1: SMEs having ERP with greater compatibility are more likely to use ERP. 
H2: SMEs having ERP perceived as complex are less likely to use ERP. 
H3: SMEs having ERP of greater transactional efficiency are more likely to use ERP. 
H4: SMEs with standard best practice in their ERP are more likely to use ERP. 
H5: SMEs with greater user training programmes are more likely to use ERP. 
H6: SMEs facing higher competitive pressure are more likely to use ERP. 
2.2. Hypotheses development for ERP value 
With ERP systems (and their integration capability with other systems) firms can form a specific resource 
that guides both internal and external collaboration and provides the repository to perform business analyses. 
As a result, it is only when firms are actually using ERP systems to conduct business that ERP can have an 
impact on firm performance and makes ERP worthwhile [8, 9]. 
Ruivo et al. [16] support the conclusion that ERP systems help users to collaborate; up, down, and across 
their department, company, and industry ecosystem, increasing their productivity and the health of their firms 
and business partners amplifying the ERP value. 
Although ERP systems are essentially transaction-focused, those firms that use ERP analytics capabilities 
can easily and quickly use data for managerial decision making and realize an advantage in their pursuit of 
sustainable performance through unique business insight information [17, 18]. 
From the statements above and the factors ‘ERP use’, collaboration and analytics we formulate three 
hypotheses to explain ERP value: 
H7: SMEs with greater ERP use are more likely to generate higher ERP value. 
H8: SMEs greater collaboration ERP is positively associated with higher ERP value. 
H9: SMEs with greater levels of analytical information extracted from ERP are positively associated with 
higher ERP value  
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3. Research methodology and data 
This study used for data collection a survey methodology to validate the research model and test the 
hypotheses. The initial questionnaires were pilot tested on 10 firms, and some items were revised for clarity 
and reviewed for content validity. With the assistance of IDC, the questionnaire was designed to be answered 
in 15 minutes and a web-survey conducted during September and October 2011. The sampling was stratified 
by country; Iberian (Portugal and Spain) and Scandinavian (Denmark and Sweden); by firm size (fewer than 
250 employees); and by industry (distribution, manufacturing, finance, and professional services) to ensure 
the generalization of the survey results. In total, 2000 (1400 Iberian and 600 Scandinavian) SMEs received the 
web-survey, and 883 (558 Iberian and 325 Scandinavian) valid responses were returned. Table 1 shows the 
sample characteristics; the major difference is in numbers of years using ERPs, showing that Scandinavian 
has a much higher rate in SMEs that have used ERPs for more than 10 years. The Iberian sample shows that 
28% are using ERPs for less than 2 years). The Iberian shows more manufacturing SMEs than the 
Scandinavian SMEs while the Scandinavian consists of more finance SMEs. In summary it can be said that a 
good quality of the data was gained by the diversity among respondent types as well as industry types.
Table 1. Characteristics of the samples 






<2 28.0 13.2 
2-5 26.8 21.8 
5-10 31.4 27.8 
>10 13.9 37.2 
Industry 
type 
Distribution 29.6 27.4 
Manufacturing 30.8 19.4 
Finance 19.2 29.8 
Professional Services 20.4 23.4 
Respondent 
type 
CEO, owner 18.5 27.7 
IT/IS manager 27.4 11.7 
Finance manager 19.9 20.6 
Sales manager 22.9 28.9 
Manufacturing manager 11.3 11.1 
The constructs were operationalized and measurement items developed on the basis of a literature review 
(Appendix A). While the ‘ERP use’ construct was measured by items scaling for responses in percentages, all 
other constructs were measured by a five-point Likert scale. The control variables were country, size, and 
industry type.  
We used the partial least squares (PLS) to empirically assess the constructs theorized above. The 
Kolmogorov-Smirnov test confirmed that none of the items measured are distributed normally (p<0.001). We 
validate all the items in Appendix A, since all have loadings above 0.7 and are significant at (p<0.001) in 
accordance with Chin [19]. Furthermore, it is shown that composite reliability (CR) and average variance 
extracted (AVE) for each construct are above the cut-off of 0.7 and 0.5, respectively [20]. In short, our 
measurement model satisfies reliability and validity criteria. The table with loadings, CR and AVE values is 
available from the authors on request.  
358   Pedro Ruivo et al. /  Procedia Technology  5 ( 2012 )  354 – 362 
4. Data analysis and results 
We tested the conceptual model by using the sample split between Scandinavian and Iberian SMEs. Path 
coefficients and t-statistics (in parentheses) derived from bootstrapping, as well the R2 values is shown in 
Figure 1, suggesting a good fit for the model. The analysis of hypotheses was based on the examination of the 
standardized paths shown in Figure 1.  
Fig. 1. Path models of Scandinavian and Iberian SMEs 
In the Scandinavian subsample, for ‘ERP use’, complexity and training shows negative paths, while the 
other four factors have positive paths. The results also show that the negative paths are not statistically 
significant, while the other four are statistically significant. Thus, H1, H3, H4 and H6 regarding ‘ERP use’ are 
supported. In addition, even if the Scandinavian model indicates a link from ‘ERP use’ to ‘ERP value’ (H7) it 
is not statistically significant. Collaboration (H8) in the Scandinavian sample has a stronger relationship 
(0.376) with ‘ERP value’ than analytics (H9) (0.329), although both H8 and H9 are supported. 
Regarding the Iberian subsample, for ‘ERP use’, none of the factors show a negative path, so all six factors 
have positive paths, and are statistically significant. Except H2 (expected negative) hypotheses H1 to H6 
regarding ‘ERP use’ are supported. In addition, also among the Iberian SMEs there is a positive and 
statistically significant link between ‘ERP use’ and ‘ERP value’, hence supporting H7. Although 
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Collaboration (H8) in the Iberian sample has a lesser relationship (0.380) with ‘ERP value’ than analytics 
(H9) (0.412), both H8 and H9 are supported. 
To deepen the analysis, we tested differences between path coefficients across Scandinavian and Iberian 
subsamples. Table 2 shows that regarding ‘ERP use’; there are not statistically significant differences 
(p>0.10); compatibility, best practices, and competitive pressure factors between Scandinavia and Iberian, 
being equally important for SMEs on both regions. Whereas efficiency is a more important factor for 
Scandinavian SMEs, complexity and training are (statistically significant) more important for Iberian SMEs. 
Table 2. Results of pooled error term t-Tests by subsamples 
Scandinavian Iberian Scandinavian-Iberia (comparison) 
                      




Path   
coeff. 
SE from 
bootstrap t-Stat. P (2-tailed) 
Compatibility -> ERP Use 0.066 0.031 0.118 0.045 -0.959 0.338 
Complexity ---> ERP Use -0.014 0.028 0.118 0.034 -2.961 0.003 
Efficiency-----> ERP Use 0.183 0.027 0.071 0.031 2.734 0.006 
Best Practices -> ERP Use 0.200 0.032 0.196 0.038 0.075 0.941 
Training -------> ERP Use -0.015 0.030 0.106 0.036 -2.577 0.010 
Competitive ---> ERP Use 0.308 0.023 0.267 0.030 1.075 0.282 
ERP Use ------> ERP Value 0.028 0.023 0.041 0.022 -0.398 0.690 
Collaboration -> ERP Value 0.376 0.025 0.380 0.026 -0.110 0.913 
Analytics ------> ERP Value 0.329 0.032 0.412 0.030 -1.911 0.056 
Moreover, complexity and training are found not statistically significant for Scandinavians SMEs, been 
these factors facilitators for Iberian SMEs. Regarding ‘ERP value’; ‘ERP use’ as well as collaboration does 
not show a statistically significant difference (p>0.10) between Scandinavian and Iberian SMEs, which means 
that both ERP use and collaboration are understood as being equally important for both regions. The only 
statistical significant difference is analytics, which is perceived as a more important factor for Iberian SMEs 
when it comes to perceived ERP value (p<0.10). 
5. Discussion and implications 
Contrary to the conclusions of Bradford and Florin [6] and Kositanurit et al. [10], and our predictions, our 
results reveal a positive effect of system complexity on ‘ERP use’ among Iberian SMEs. For Scandinavian 
complexity is not relevant, the interesting question is then why there is a difference between Iberian and 
Scandinavian SMEs. It has been widely believed that complexity of business applications is an inhibitor to 
use, this difference might be explained by the shorter time the SMEs have used ERP, the less importance they 
attach to complexity. In other words it seems like despite the fact that Iberian SMEs have used ERPs for a 
shorter time frame, they do not see complexity as an inhibitor for ‘ERP use’ (Figure 1), probably because they 
use only the out of the box functionalities. 
As shown in Table 2, although compatibility, best practices and competitive pressure are for both regions 
SMEs equally important for ‘ERP use’, efficiency is less important for the Iberian SMEs. One explanation 
could lay on the dependency on system stability, which requires use over time. As in regards to training it is 
an important determinant for ERP use among Iberian SMEs, but not been important for Scandinavian SMEs, 
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one explanation could lay on the fact that as years pass users using ERP, training lose importance to others 
determinants.  
As shown in Figure 1, the relationship between ‘ERP use’ and ‘ERP value’ is significant for Iberian SMEs, 
despite of the fewer number of years using ERP, Iberian SMEs associate higher degrees of ‘ERP use’ with 
higher ‘ERP value’. Although this finding is in line with Devaraj and Kohli [9] and Zhu and Kraemer [8] 
conclusion that use is a missing link to IT value, it is not to Scandinavian SMEs, probably due to higher 
importance of collaboration and analytics have for ‘ERP value’. 
Although both paths associated with collaboration and analytics are significantly positive in both regions, 
collaboration is stronger among Scandinavian SMEs, whereas analytics is stronger among Iberian SMEs. 
However, as show in Table 2, only analytics is statistically significant when comparing regions. This 
difference might be explained by the fewer number of years in which Iberian SMEs have been using ERP. 
Analysing this from the fact that Scandinavian SMEs shows a stronger link between collaboration and ‘ERP 
value’ at the same time as they have used ERPs for a longer time, it may be concluded that Scandinavian 
SMEs have implemented solutions for business analytics and see the basic ERP as a system that is used for 
supporting other systems with data. The fact collaboration and analytics are important determinants for ‘ERP 
value’ in both regions let us settle that ERPs are been used not only as a transaction processing system as well 
as front-end applications to raise SMEs performance. 
Furthermore, our results also highlights that cultural differences may have different implications on use 
and value across-regions, that is, determinants such ERP use, collaboration and analytics may play different 
roles, being in line with Everdingen and Waarts [2], where Nordic countries (including Scandinavia) are most 
receptive to breakthrough innovations  such ERP mostly due its low-context culture factor. While, countries 
characterized by a high level of uncertainty avoidance and a low level of long-term orientation (e.g., 
Mediterranean countries, including Iberian) are less likely to use such innovations spontaneously mostly due 
its high-context culture factor. Furthermore our results are in line with Miller et al. [3] study where for Nordic 
countries the importance of ERP is mostly to be competitive, while for Mediterranean is mostly to control and 
coordinate. In this way, this study can assist managers to adjust their strategies according to each region’s 
cultural traits. For instance, in high-context cultures (Iberia), ERP post-adoption may be managed effectively 
through transformational communications (information mainly obtained from personal networks) such as 
classroom training, good practices examples and industry group meetings, while in low-context countries 
(Scandinavia) informational communications (mainly contained explicitly in words/numbers) such 
Online/Ondemand training, e-communications, and procedures could be the best way of getting worth from 
ERP.  
Our study also offers implications for ERP vendors, both business analytics and collaboration 
functionalities have emerged as important factors for ERP use and value as well friendly front-end application 
based on standard best-practices. Furthermore, this study offers implications for other researchers as well. 
Supported with theory and empirical data we have shown that the research model is a useful theoretical 
framework for explaining determinants that influence ERP use and value across countries.  
This paper has some limitations that may form the starting point for further research. First, although our 
study shows evidence that use and value importance vary across-regions in association with the number of 
years using ERP and that cultural differences are associated, we cannot speak empirically about the issue of 
whether the maturity stages play a role, nor on the effect of regions culture on ERP use and value. An 
interesting different direction could be to study the maturity stages of ERP, as well culture influences on ERP 
post-adoption. Second, although data covers several industry types, we cannot speak empirically on the issue 
of different industries have different operating characteristics and environments, and the factors related to 
ERP use and value may differ. An interesting study would be to compare industries. 
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6. Conclusions 
Supported on DOI and RBV theory, this study contributes to the knowledge base on SMEs and ERPs as 
the first empirically study grounded on a research model to explore the ERP use and ERP value across 
Scandinavian and Iberian SMEs. While these are usually studied separately, our study proposes that use and 
value are closely associated. For ‘ERP’ use, our study has examined six DOI determinants; whereas 
competitive pressure and best-practices are found the most important factors to both Scandinavian and Iberian 
SMEs. Cross-regions analysis also shows complexity is not relevant for ‘ERP use’ among Scandinavian 
SMEs, but a facilitator for Iberian. The main differences between Scandinavian and Iberian SMEs can be 
related to the difference on the number of years ERPs have been used by SMEs. That is, the more mature (in 
number of years that ERPs have been used) allied to the low-context culture factor the less influence gets 
training and complexity on perceived ‘ERP use’. Regarding ‘ERP value’ the main conclusion is that analytics 
and collaboration are important factors for ‘ERP value’ in SMEs, which evidences’ that ERPs are not only 
used as a transaction processing system but also as front-end applications in SMEs.  
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Appendix A. Items measurements 
Construct / Literature/ Items
Respondents* were asked to rate their perception of…
Compatibility [6], [10]: 
      CB1 …with others’ software. 
      CB2 …with others’ hardware. 
Complexity (reverse code) [6],[10]:  
      CX2 …intuitiveness of the system. 
      CX3 … how comfortable users feel using it. 
Efficiency [11],[12]: 
      EF1 …effectiveness in executing repetitive tasks. 
      EF2 …effectiveness of user interface. 
      EF3 …speed and reliability of system. 
Best-Practices [14],[4]: 
      BP1 …set up of the application. 
      BP2 …map workflows based on local requirements. 
      BP3 …system adaptability to business needs. 
Training [6],[4]: 
      TN2 …understanding of the content training material. 
      TN3 …applied to daily tasks. 
Competitive Pressure [6],[8]: 
      CP1 …experienced competitive pressure to use ERP. 
      CP2 …firm’s competitors affects your landscape market. 
ERP Use [6],[8]: 
      ERPU2 …how much time per day do employees work with the system? 
      ERPU3 …how many reports are generated per day? 
Collaboration  [12],[16]: 
      CO1 …collaborate with colleagues. 
      CO2 …collaborate with the system. 
      CO3 …communicate with suppliers, partners, and customers. 
Analytics [17],[18]: 
      AN1 …comprehensive reporting. 
      AN2 …real-time access to information. 
      AN3 …data visibility across departments. 
ERP Value [6],[9],[8]: 
    ERPV1 …user satisfaction. 
    ERPV2 …individual productivity. 
    ERPV3 …customer satisfaction. 
    ERPV4 …management control. 
*Respondents types were: CEO, owner, IT/IS manager, Finance manager, Sales manager and 
Manufacturing manager 
